Using solid-phase immune electron microscopy (SPIEM) as a reference test, we examined 151 stool specimens from infants and young children with acute gastroenteritis for rotavirus detection by a one-step commercial enzyme-linked immunosorbent assay (ELISA) with labeled monoclonal antibody. Of the 83 samples determined to be positive for rotavirus by SPIEM, 82 were detected as positive by the monoclonal antibody ELISA (sensitivity, 98.7%), while 67 of the 68 specimens determined to be negative by SPIEM were correctly detected as negative by the ELISA (specificity, 98.5%). The diagnostic accuracy of the ELISA kit was 98.6%. Thus, the one-step monoclonal antibody ELISA, which can be completed in less than 90 min, appears to be highly suitable for the rapid and reliable detection of rotavirus in stools.
The diagnosis of human rotavirus (HRV) infections is usually accomplished by rotavirus particle (1) or antigen (9) detection in stools. Antigen detection is largely preferred over direct detection of virus particles by electron miscroscopy (EM), which is still a cumbersome and timeconsuming technique. Among different immunological techniques proposed for antigen detection, enzyme-linked immunosorbent assays (ELISAs) have been widely used and with results considered to be highly satisfactory (9, 10) . In the last few years, commercial kits have become available, but there have been problems with specificity (false-positive results) or sensitivity (false-negative results) (6, 7) . Recently, we had the opportunity to evaluate a commercial ELISA kit for the detection of HRV in stools. To investigate the sensitivity and specificity of the assay, we evaluated it by using solid-phase immune EM (SPIEM) as the reference technique for HRV detection. As previously reported, SPIEM increases the sensitivity of EM 102 to 103 times (3, 8 (3) . Direct EM examination and scoring of specimens was performed essentially as described by Brandt et al. (1) . Stool preparations were observed with a Philips EM-201 electron microscope, and the average number of virus particles per grid square was determined after examination of 10 to 20 grid squares at a magnification of 45,OOOx. The indirect doubleantibody sandwich ELISA for HRV detection was done with either polyclonal antisera as previously described (3) or mouse monoclonal antibodies prepared in our laboratory (unpublished observations). All HRV-positive samples were tested for subgrouping by the ELISA (5). Stool specimens which could not be subgrouped by the ELISA were examined by SPIEM for HRV subgrouping with either absorbed subgroup-specific rabbit antisera (5) or subgroup-specific monoclonal antibodies produced in our laboratory (unpublished observations). In addition, 29 HRV-positive samples were serotyped by SPIEM with absorbed polyclonal antisera (4).
In preliminary experiments, log1o dilutions of two highly positive rotavirus specimens from a stool sample and a cell culture-adapted HRV strain were tested by direct EM, SPIEM, the indirect double-antibody sandwich ELISA with polyclonal antisera and monoclonal antibodies, and the Pathfinder ELISA kit. The results ( prozone phenomenon was observed in the Pathfinder test with both samples.
On the basis of results from multiple tests, 68 of the 151 stool specimens tested were determined to be true-negatives by SPIEM, direct EM, and the indirect ELISAs, whereas 83 were found to be true-positives. Of these 83, 77 were determined to be positive by direct EM and the indirect ELISAs and 6 were determined to be positive by SPIEM. Of the 83 positive specimens, only 25 (30.1%) were found to be rich in rotavirus particles by EM (greater than or equal to five particles per grid square), whereas all of the remaining 58 specimens had less than five rotavirus particles per grid square. Of these 58 samples, 22 (26.5%) had less than one rotavirus particle per grid square and 6 (7.2%) were found to have rotavirus particles by SPIEM only. Of these six samples found to be positive by SPIEM only, three had less than one virus particle and three had about one virus particle per grid square (Fig. 1 4 . In addition, four serotype 3 and seven serotype 4 cell culture-adapted HRV strains which were not available as stool specimens were tested by the Pathfinder ELISA and correctly identified as rotavirus. Thus, the Pathfinder ELISA detected rotavirus strains regardless of subgroup and serotype. This is not surprising, because the monoclonal antibody used in the kit is specific for the common rotavirus group antigen coded for by the sixth viral genome segment (2) .
On the basis of the results reported above, the Pathfinder ELISA kit for the direct detection of rotavirus in stool shows a high degree of specificity and sensitivity (>98.0%). The level of concordance with the results obtained by EM and SPIEM is superior to 98.0%. The Pathfinder ELISA can reliably replace, for the diagnosis of rotavirus gastroenteritis, EM techniques, which are available only in highly specialized virus laboratories. Thus, a simple and rapid method such as the Pathfinder ELISA appears to be highly suitable for the routine diagnosis of HRV infections. In a recent report comparing the sensitivities and specificities of two polyclonal antibody-based commercial enzyme immunoassays, the Pathfinder ELISA, and a latex agglutination assay, it was shown that, while the specificities of the four assays were grossly comparable, ranging from 88 to 98%, the sensitivity of the monoclonal antibody-based assay was greatly superior to those of the other assays (6) report, we showed that the Pathfinder ELISA is as specific as but more sensitive than direct EM. The lack of correlation in the positive stool specimens between the number of virus particles detected by EM and the degree of staining in the Pathfinder ELISA may have been for different reasons. First, in some samples determined to contain few virus particles by EM, many unassembled or ruptured virions not detectable by EM could be highly reactive in the Pathfinder ELISA. On the other hand, some samples weakly reactive in the Pathfinder ELISA could have a high EM score owing to the presence of many intact double-shelled virus particles. Thus, in these samples the common rotavirus group antigen would not be readily available for binding of the monoclonal antibody used in the Pathfinder ELISA. Finally, in the Pathfinder ELISA some specimens very rich in rotavirus particles could produce prozone effects similar to those shown in Table 1 .
High levels of sensitivity in ELISAs for rotavirus detection are highly desirable, not only for diagnosing acute HRV infections but also for examination of stool specimens taken as rectal swabs from immunized children in vaccination field trials. A poorly sensitive ELISA would drastically reduce the number of positive samples and thus probably alter conclusions regarding the effectiveness of rotavirus vaccines. The Pathfinder ELISA, which is rapid, sensitive, and specific, would be particularly useful in the detection of HRV in stool specimens among low-level virus shedders, allowing timely isolation of infected patients and thus prevention of disease transmission.
Although a single lot of the Pathfinder ELISA was evaluated in our study, our conclusions can probably be generalized, since the use of a monoclonal antibody minimizes variations in reagent production among different lots of commercial assays.
